Tomography of the cell nucleus using confocal microscopy and medium voltage electron microscopy.
Changes in nuclear structures are widely used by pathologists as diagnostic and prognostic indicators in cancer cells. Recent studies have demonstrated that the cell nucleus is probably the most complex organelle in the cell. It contains the genome and is the site of all related activities such as DNA repair, DNA duplication, RNA synthesis, RNA processing and RNA transport. These activities take place within dynamic three-dimensional compartments. The detailed study of these compartments requires an approach termed "cell tomography" based on 3D imaging using confocal microscopy and electron tomography. In this paper, we will first summarize the most recent findings concerning the organization of the cell nucleus. We will then describe markers used to identify molecules specific for various nuclear compartments and their use in tomography of the cell nucleus by confocal microscopy and electron tomography.